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Description 

BACKGROUND OF THE INVENTION 
Field of tti Inv ntion 

The present invention relates to a wound 
dressing, and more particularly to a wound dress- 
ing for use in treating wounds, such as burn and 
trauma. 

Description of the Prior Art 

So far has been developed a variety of dres- 
sings for use in treating skin defects extending 
over a wide area due to trauma or wound, and 
these are roughly grouped into three: 

(1) Grafts, such as homogenous or heterogen- 
ous thick-split graft and human aminion; 

(2) Reconstruction materials from bodily sub- 
stances, such as collagen membrane (non-wov- 
en fabric) and fibrin membrane; and 

(3) Synthetic high molecular materials, typically 
with a dual-layer structure of silicone film and 
nylon knitting. 

Any of the three however has difficulties. (1) 
Grafts are advantageous in the aspects of being 
useful for controlling insensible perspiration and for 
preventing the transudation of body liquids while, 
from an immunological stand, they have disad- 
vantageous^ a strong rejection, bringing a too 
short duration of dressing effect As (2) reconstruc- 
tion materials, in particular, a collagen materia), 
owing to stable supply of it, is mostly used. Its 
antigenicity can be weakened by enzyme treatment 
but it is rapidly decomposed and absorbed in the 
body, and useless for a long time-lasting dressing. 
(3) The synthetic high molecular materials are ab- 
sorbed in the body without being subjected to 
decomposition and thus are of low antigenicity. 
Their stable supply is possible and they are 
sterilizable. On the other hand, generally they 
present the problem of having an inadequate affin- 
ity to tissues. 

Also materials of woven or sponge structure 
with a silicone film adhered to one surface so as to 
prevent bacteria from invading are favorable in the 
aspect that they absorb exudate from affected 
area, and fibrin is produced there (the so-called 
primary vital adhesion), and subsequently the 
spread of fibroblasts and capillaries occurs to form 
a firm adhesion of the dressing onto the wound 
(the so-called secondary vital adhesion). The dif- 
ficulty however is encountered in the tendency 
observed under the silicone film towards aggrega- 
tion of body fluid prot ins, accompanied by a high 
danger of permitting bacteria already present on 
the wound surfac to utilize them as nourishment 



for their propagation, resulting in hindering healing 
of the wound. 

Countermeasure against such infection is at 
present taken of applying a cream or ointment 
s containing local antimicrobial to the surface of the 
wound, and has been revealed in the application of 
different wound dressings to be not very useful for 
preventing invasion of foreign bacteria. 

GB-A-2 170 713 discloses a wound dressing of 
io a porous layer structure having affinity to tissues of 
organisms comprising a first portion being adapted 
to be placed on the wound surface and a second 
portion superimposed on the first portion and which 
may contain an antimicrobial agent. 

15 

OBJECTS AND SUMMARY OF THE INVENTION 

An object of the present invention is to remove 
the above-mentioned defects or shortcomings in- 

20 volved in the prior art and to provide a wound 
dressing useful for absorbing exudate from the 
wound to prevent stay of the exudate between the 
dressing material and the surface of the wound, 
permitting tissues to develop and capable of pro- 

25 tecting against invasion of foreign bacteria, with the 
result of promoting therapeutic effects. 

Another object of the present invention is to 
provide a wound dressing capable of preventing 
bacterial infection of the wound and transudation of 

30 body fluids, and thus enabling an earlier healing of 
the wound. 

A further object of the present invention is to 
provide a wound dressing of a multilayer structure 
and containing a therapeutic agent so that the 

35 above-mentioned therapeutic effects can be taken 
securely and satisfactorily. 

The first embodiment of the invention is a 
wound dressing of a porous layer having a good 
affinity to tissues of organisms comprising a first 

40 portion being adapted to be placed on the wound 
surface and a second portion superimposed on the 
first portion, which is characterized by said first 
portion having a reinforcing material embedded 
therein, having pores of 20 to 500 urn in diameter, 

46 said pores having diameters which decrease from 
the wound surface towards the second portion, and 
a thickness of 1 to 10 mm; and said second portion 
having pores of not more than 20 urn in diameter 
and a thickness of 0.5 to 5 am. 

so According to a preferred embodiment, said po- 
rous layer is made from a polyamino acid. 

Suitable polyamino acids for use in the inven- 
tion are poly-o-amino acids having good affinity to 
tissues of organisms and soluble in solvents per- 

55 mining freeze-drying, and typical examples are 
poly (L-l ucine), poly (7-benzyl-L-glutamate). copo- 
ly (L-lysine-L-leucine). copoly (L-lysine-L-glutamic 
acid), etc. 
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The wound dressing may preferably be com- 
pos d of a spong and the outer surface (crust) 
layers of such a polyamino acid. 

The wound dressing is applied to the wound, 
with the sponge layer of 20 to 500 urn in pore 
diameters and 1 to 10 mm thickness on the surface 
of the wound. The pores in the sponge layer there- 
fore are preferable to run from the wound surface 
to the interface of both layers and have decreasing 
diameters in the same direction. Pore diameters of 
up to 20 urn may result in poor development of 
tissue and insufficient absorption of exudate while 
pore diameters of 500um or more may produce 
inadequate adhesiveness to the wound surface to 
allow exudate to stay, thus both ranges of pore 
diameters being unsuitable for treatment of the 
wound. Besides, thicknesses of the sponge layer of 
1mm or less may result in poor development of 
tissue and insufficient absorption of exudate, and 
those of not less than 10mm may produce incon- 
venient handling, thus either range being unsuit- 
able. 

The outer surface layer of up to 20um in pore 
diameter and 0.5 to Sum thickness is to be posi- 
tioned at the remote side to the wound surface 
when the wound dressing is applied to wound, and 
plays the role of preventing foreign bacteria from 
invading into the wound. If the pore diameter is 
20am or more, or the thickness is more than 
0.5um, the usefulness may be unsatisfactory. Thic- 
knesses of Sum or more may result in inadequate 
permeability to vapor and oxygen, accompanied by 
undesired effects. 

The wound dressing is made, for example, by 
the following procedure: A poly-a-amino acid solu- 
tion is poured into a specified vessel and converted 
into gel at room temperature. After the surface is 
dried with warm wind, the gel is cooled suddenly to 
a frozen state, and dried under vacuum. Thus a 
wound dressing consisting of a crust layer, or outer 
surface layer, and a sponge layer formed in the 
vessel is obtained. 

The thus-obtained wound dressing is useful for 
absorbing exudate and for the production of fibrin, 
with the result of the so-called primary vital adhe- 
sion, and subsequently, owing to this, for the 
spread of fibroblasts and capillaries, resulting in the 
so-called secondary vital adhesion, thus contribut- 
ing to an earlier healing of the wound. This implies 
that a wound dressing for treating a wound such as 
bum or trauma, in particular having sufficient ad- 
herence to the wound which will not allow exudate 
to stay between the dressing material and the 
surface of the wound, thus with the effects of 
promoting healing of th wound, can be provided. 

As understood from the above-stated, the first 
embodiment of a wound dressing according to the 
invention is characterized by comprising a spong 



layer of specified pore diameters and specified 
thickness, which is useful for effectiv ly absorbing 
exudate to produce a firm primary vrtsi adhesion to 
the surface of the wound, and which is us fui, 

5 under these conditions, for a vigorous development 
of fibroblasts and capillaries, with a good effect of 
the secondary vital adhesion, and an outer surface 
layer of specified pore diameter and specified 
thickness, which controls insensible perspiration 

to owing to its permeability to water vapor and pre- 
vents foreign bacteria from invading, thus contribut- 
ing effectively to an earlier healing of the wound. 

The second embodiment of the invention is a 
wound dressing of a porous layer structure having 

15 good affinity to tissues of organisms comprising a 
first portion being adapted to be placed on the 
wound surface and containing an antimicrobial 
agent in an amount of not more than 50 % by 
weight; and a second portion superimposed on the 

20 first portion and containing an antimicrobial agent 
in an amount of 10 to 80 % by weight; which is 
characterized by said first portion having a reinforc- 
ing material embedded therein, having pores with a 
diameter of 20 to 500 urn, said pores having diam- 

25 eters which decrease from the wound surface to- 
wards the second portion, and a thickness of 1 to 
10 mm; and said second portion having pores with 
a diameter of not more than 20 urn and a thickness 
of 0.5 to 5 urn. 

30 The second embodiment of wound dressing 
contains In the porous layer an antimicrobial agent 
capable of destroying bacteria present on the 
wound and of preventing infection due to invading 
of foreign bacteria. For achieving this, the anti- 

35 microbial agent is desired to be released con- 
stantly very little by very little. Generally speaking, 
medicine contained in a hydrophilic high molecular 
material is readily released when the material is 
swelled, and therefore, a long time-lasting release 

40 of medicine is unexpectable while the medicine is 
contained in a hydrophobic high molecular ma- 
terial, if the latter is of a film, is likewise readily 
released from the crystalline region of it, and 
through the influence of the resulting vacancies, the 

45 medicine in the inside of the film is readily re- 
leased. Thus it is difficult to control the releasing 
rate. For solving the difficulty, according to the 
invention, the base material of the aforesaid porous 
layer is made especially from a hydrophobic poly- 

50 a-amino acid, with the effects of remarkably limit- 
ing circulation of liquid in the layer and as the 
result, enabling long duration of release of the 
medicine. It has been demonstrated that for exam- 
pie, sulfadiazine silver used as a medicine was 

55 released at an approximately constant rate from the 
wound dressing according to the invention in phys- 
iological saline solution over the period of about 
one month. 
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The second embodiment of wound dressing 
according to the invention has a uniqu construc- 
tion of a porous layer to which attention is to be 
attracted, thus to attain the above-mentioned ef- 
fects: it comprises the first portion to be on the 
wound surface and the second portion on the re- 
mote side to the wound surface, these being set in 
specified ranges of pore diameters, thickness and 
content of antimicrobial agent. 

As to the first portion, which is very important 
for the absorption of exuadate (body fluids) from 
the wound and development of tissue, pore diam- 
eters of up to 20um (or too small) may result in 
poor development of tissue and insufficient absorp- 
tion of exudate while pore diameters of 500um or 
more (or too greater) may produce inadequate ad- 
hesiveness to the wound surface to allow exudate 
to stay. Accordingly the range of pore diameters is 
20 to 500am, preferably 50 to 200am, Besides, 
thicknesses of the first portion is 1 to 10mm, pref- 
erably 2 to 5mm, because thicknesses of 1mm or 
less is too thin to allow full development of tissues 
and thorough absorption of exudate, and those 
exceeding 10mm may result in inconvenience or 
disadvantages in handling and moldabillty. 

On the other hand, regarding the second or the 
outermost portion, which is useful for preventing 
foreign bacteria from invading, the pore diameters 
exceeding 20um allow bacteria to pass through 
them into the tissues. The pore diameter is desir- 
able to be about 1 urn as the lower limit from the 
aspect of requirement for allowing oxygen and wa- 
ter vapor to pass and controlling insensible per- 
spiration. The thickness is not less than O.Sum 
from the aspect of preventing bacteria from invad- 
ing, and on the other hand, too great a thickness is 
unsuitable and therefore it should be not more than 
5um from the same reason as above-stated. In 
particularly, it is desirable to be 1 to 3 urn. 

In the first portion of the aforesaid porous layer, 
the pores are desirable to run from the surface to 
be placed on the wound surface towards the sec- 
ond or outer surface portion and to have decreas- 
ing diameters in the same direction. The outer 
surface layer (the second portion) is desirable to 
have uniform film structure. This construction en- 
ables thorough absorption of exudate from the 
wound and well development of tissue and strictly 
preventing foreign bacteria from invading. 

The second embodiment of wound dressing 
according to the invention contains an antimicrobial 
agent in the porous layer so that the antimicrobial 
agent may be little by little released. For realizing 
this, th first portion contains the antimicrobial 
agent in an amount of 0-50% by weight. The 
content should be 50 % or less by weight because 
otherwise inadequate pliability of the dressing ma- 
terial results. The amount is preferably 30 to 50% 



by w ight. The second portion contains an an- 
timicrobial agent in an amount of 10% to 80% by 
w ight because cont nts of not more than 10% by 
w ight are associated with an undesirable short 

s duration of antimicrobial release while contents ex- 
ceeding 80% by weight result in insufficient pliabil- 
ity. The contents of antimicrobial in the second 
portion is preferably 30 to 50% by weight. 

Suitable poly-a-amino acids superior in affinity 

io to tissues for use in the second embodiment of the 
present invention are polyfr-benzyl-L-glutamate) 
(PBLG), poly(L-leucine), poiyfN' -carbobenzoxy-L- 
lysine), and combinations of these may be useful. 
These, which are hydrophobic, readily polymeriza- 

is ble and soluble in benzene or dioxane allowing 
freeze drying under vacuum, are of good work- 
ability, and thus suitable to be molded. 

Examples of local antimicrobial agents suitable 
for use in the second embodiment of wound dress- 
so ing according to the invention are sulfadiazine sil- 
ver, sulfadiazine zinc, sulfadiazine cerium, silver 
nitrate and gentamicin. The wound dressing ac- 
cording to the second invention is made from a 
mixture of a substance to be molded and an an- 

?5 timicrobiat agent added thereto. 

The second embodiment of wound dressing 
according to the invention may be made by a 
process comprising adding a predetermined 
amount of antimicrobial agent to a solution of a 

30 * substance to be molded, as of poly-a-amino acid, 
pouring the resulting solution into a vessel or mold 
, and then subjecting to quenching and freeze 
drying under vacuum, so that a sheet-molded po- 
rous layer is produced. 

35 In combination with the antimicrobial, other 
medicines such as vasoconstrictors for hemostasis 
and analgesic may be used to be contained in the 
porous layer. 

The first and second embodiments of wound 

40 dressing according to the present invention may 
preferably be coated on at least one surface with a 
substance having a high affinity to tissues or accel- 
erating wound healing, especially the surface to be 
on the wound surface, and this contributes to pro- 

45 motion of initial vital adhesion, prevention against 
the stay of exudate between the wound surface 
and the facing surface of dressing, and in turn 
earlier healing of the wound. In stead of the coat- 
ing, a similar substance-containing layer overlayed 

so on the porous layer may be formed. The coating or 
formation of the overlayed layer is followed by 
freeze-drying. Suitable substances for this purpose 
are enumerated serum proteins, such as fibrinogen, 
albumin, 7-globulin or fibronectin, collagen includ- 

55 ing atherocollagen, g latin or mucopolysaccarides. 
The wound dressing may be impregnated with the 
substance having the high affinity. 
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Fibrinogen is a blood clotting factor which is 
conv rted by the action of thrombin into fibrin. 
Fibrin has a very good adhesiveness to fibroblasts 
and supports their growth. Coating of it to the 
surface of the dressing to be placed on th wound 
surface therefore produces effects of hemostasia 
and full vital adhesion, in turn contributing to heal- 
ing. Like fibrin, collagen has a high adhesiveness to 
fibroblasts and can promote their growth, thus pro- 
ducing similar effects. 

The first and second embodiments of wound 
dressing according to the present invention have a 
reinforcing material embedded in the porous layer. 
These wound dressings are obtained in the pro- 
cess comprising pouring a solution as of poly-o- 
amino acid to be molded, if desired, containing a 
predetermined amount of an antimicrobial agent 
added thereto, into a mold including a reinforcing 
material such as silicone gauze or nylon mesh 
therein, and then subjecting the mold to quenching 
and freeze drying under vacuum to mold a sheet of 
porous layer. 

The reinforcing material embedded in the po- 
rous layer endows mechanical strength to the 
wound dressing of such a porous layer, and in 
addition plays an important part in peeling the 
porous layer off, for example, after treatment with 
the wound dressing for depths II and III bums over 
a certain period. Then the base substance may 
remain in the tissue but it can be decomposed and 
absorbed in the body. As understood from this, the 
first portion of the porous layer must have an 
appreciable thickness (1 to 10mm) as previously 
defined, otherwise the part closely adhered to tis- 
sue will also be removed from it 

Besides, the wound dressing is desired to be 
moderately flexible as function of displacement of 
the concerned body part or site. A poor flexibility 
can cause an accidental peeling off of the wound 
dressing. To endow such flexibility as stated, the 
reinforcing material is desirable to have more or 
less elasticity. For use in the present Invention are 
suitable as reinforcing materials, natural fibers as of 
protein, cellulose and mineral, and others; synthetic 
fibers as of polyurethane, polyolefin, polyvinyl chlo- 
ride, polyvinylidene chloride, polyamide, silicone, 
polyester, and others; metallic fibers as of stainless 
steel, copper, and others. These are useful particu- 
larly in the form of a mesh, such as a nylon mesh 
and silicone gauze. 

Other objects, features and advantages of the 
invention will appear more fully from the following 
detailed description thereof taken in connection 
with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings show illustrative embodim nts of 
the present invention: 
5 Fig. 1 is a fragmentary perspective view of an 
embodiment of the present invention; and 
Fig. 2 is a cross-sectional view of the embodi- 
ment of Fig.1 drawn to an enlarged scale. 

W DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Embodiments of the present invention will be 
described in detail with reference to the accom- 

75 panying drawings hereinafter: 

Fig.1 illustrates a fragmentary perspective view 
of a wound dressing 1 according to the invention 
and Fig.2 gives a cross-sectional view of the same. 
This dressing 1 consists of a lower porous portion 

20 3 a to be closely adhered to the surface of a 
wound 2, an upper porous portion 3 b through the 
intermediation of reinforcing material 4 as of nylon 
mesh, and the outermost layer 5 of uniform struc- 
ture having pores very small in diameter overlayed 

25 on the upper porous portion 3 b. 

The porous portions 3 a, 3 b constituting the 
aforesaid first portion are made from poly-L-leucine 
and have a total thickness tp (herein the thickness 
of the embedded reinforcing material 4 is ex- 

30 pressed as y of 1 to 10mm, for example, about 
2mm. Pores in these portions are of 20 to 500um 
preferably 50 to 200um, in diameters and formed 
to have decreasing diameter from the wound sur- 
face 2 towards the outer surface. The porous por- 

35 tions may contain a local antimicrobial agent, such 
as sulfadiazine silver at 50% by weight or less, as 
in the second embodiment of the present invention. 

The embedded mesh-shaped material 4 for 
reinforcing the porous portion may be desirable to 

40 have tc of 10 to 100um and to be 1 to 2mm in 
mesh size. The polymer composing the portion 
gets in the mesh of the material 4. 

The top portion 5 which corresponds to the 
above-stated second portion is made from poly-L- 

46 leucine and defined as represented by the dashed 
line and has a thickness t, of 0.5 to Sum, prefer- 
ably 1 to 3um. Pores in this port ion 5 are formed 
to be very small or up to 20um, such as several 
am in diameter. This portion 5 may contain, as in 

so the second embodiment of the invention, a local 
antimicrobial agent such as sulfadiazine silver in 
an amount of 10 to 60% by weight, preferably 30 
to 50% by weight 

The reinforcing material 4 may be embedded, 

55 for example, at about middle level in relation to the 
overall thickness of the dressing, for instance, 1mm 
deep when the overall thickness is 2mm, and lo- 
cated otherwise, for example, nearer to the outer 
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surface or the surfac to be on the wound surface, 
though the location is desirabl at depths of about 
0.5mm or mor from either surface but not neces- 
sary to be so deep. 

In the following Examples will be described. 

Reference Example 1 . 

N-carboxyt anhydride of L- leucine was dis- 
solved in benzene and polymerized with 
triethylamine as an initiator. The poly(L-leucine) 
was dissolved in benzene to a concentration of 0.5 
g/dl, and this poly(L-leucine) solution (30ml), after 
warmed to 70 *C (because it is a gel at room 
temperature), was poured into an aluminum vessel 
(10cm x 15cm). After it gel led at room tempera- 
ture, only the surface of the gel was dried with 
warm wind having about 50 * C. Then benzene was 
evaporated to make the concentration of polymer in 
the gel higher, and in turn cooling at -30 *C to 
frozen state and freeze drying under vacuum were 
conducted to obtain a wound dressing. This prod- 
uct was of multilayer structure consisting of a uni- 
form (substantially immeasurable pore diameter) 
crust layer of about I4um thick and a sponge layer 
of about 2.4mm thick and having decreasing pore 
diameters from 300 to 400um at the surface to be 
adhered to the wound surface to 50 to lOOum at 
the surface bounding the crust layer. 

This wound dressing was evaluated in 6-8 
weeks age rats: Each rat was subjected to surgery 
in the dorsal region on one side to create there full 
thickness skin defect (3cm x 2.5cm). The wound 
dressing was applied to it and sutured. Then gen- 
tamicin ointment was applied to the circumference, 
Telfa pad was sutured and elastic bandage was 
applied. 

At 4 weeks after the application of such dress- 
ing, the dressing was removed together with the 
surrounding tissue, stained with hematoxylin-eosin, 
and examined histologically with the result of good 
vital adhesion, and the findings were obtained 
showing development of tissues into the sponge, 
poor appearance of foreign body giant cell, and, in 
the lower zone of the sponge layer, new tissues 
with abundant in capillaries. The dressing was 
peeled off with minor bleeding, and the tissue 
surface observed had good appearance, and some- 
what dry slate suggesting it for insensible perspira- 
tion to be kept controlled. 

Comparison Example 1 . 

In the same way as in Reference Example 1 , a 
wound dressing was obtained with a solution of 
poly(L-leucine) in benzene, excluding drying of th 
surfac with warm wind of 50 'C. Th dressing had 
no crust but only a single layer of sponge. The 



thickness is 2.5mm and the pore diameter at the 
surface to be adh red to wound surface was 300 to 
400um. 

5 Comparison Example 2. 

The same solution as used in Reference Exam- 
ple 1, of poly(L-leucine) in benzene, was poured 
into an aluminum vessel, changed into gel at room 

ro temperature, and then the whole was dried with 
warm wind having about 50 *C. In turn, quenching 
to frozen state of -30 # C, and freeze-drying under 
vacuum followed. The thus-obtained wound dress- 
ing comprised a single layer of the same phase as 

75 the above-mentioned crust layer, and the thickness 
was 1mm. 

The wound dressings obtained in Comparison 
Examples 1 and 2 were evaluated in rats in the 
same way as in Reference Example 1. The product 

20 of Comparison Example 1 showed the surface re- 
maining inflamed and having poor development of 
new tissues, this being probably due to invasion of 
foreign bacteria. 

Examination of the wound dressing of Compari- 

25 son Example 2 revealed stay of exudate and nei- 
ther vital adhesion nor development of new tissue. 
This is considered to be due to absence of sponge 
layer allowing development of tissues thereinto, 
resulting in poor vital adhesion, and in turn insuffi- 

30 cierrt absorption of body liquid, accordingly stay of 
it, on the wound surface. 

Reference Example 2. 

35 A mixture of poly(L-teucine) With sulfadiazine 
silver was dissolved in benzene to make a con- 
centration of 0.25g/dl, and poured into an aluminum 
vessel. The polymer solution was, after only the 
surface was dried with warm wind, quenched at 

40 -30 * C, and subjected to freeze-drying under vacu- 
um to obtain a sheet-molded wound dressing. 

This wound dressing may be gas-sterilized and 
be kept in darkness. Or it was coated with a 
substance having good affinity to tissue or promot- 

45 ing healing of wound in the procedure: it was 
immersed in ethanol , and washed with sterilized 
distilled water. On the layer 3 of the wetted wound 
dressing, an aqueous solution of human fibrinogen 
(concentration 1 g/dl) was coated. Subsequently 

so quenching to -20 *C. freeze-drying, and ultraviolet 
ray radiation in a sterile room for several hours 
were in turn carried out, and the product may be 
kept at 5 * C in darkness. 

This wound dressing was evaluated in 6-8 

55 weeks age rats: Each rat was subjected to surgery 
in th dorsal region on one side to create there a 
full thickness skin defect (3cm x 2.5cm). Then th 
wound dressing was applied to it and sutured and 
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gentamicin ointment was applied to the circum- 
ference, Telfa pad was sutured, and elastic ban* 
dage was applied there. The application of the 
wound dressing was done mer ly by light press 
over about 1 minute with result of moderate adhe- 
sion, so that the suture of the wound dressing was 
carried out without allowing it to move. This may 
be probably owe to the adhesive action of fibrin 
converted from fibrinogen in the lower portion of 
the layer. It demonstrated well hemostatic effect on 
such minor bleeding as oozing on the wound sur- 
face. The adhesive and hemostatic effects at the 
initial may more likely contribute to prevention 
against ecchymoma underneath the dressing. At 2 
and 4 weeks were obtained histological findings 
showing good vital adhesion caused and develop- 
ment of new tissue abundant in capillaries in the 
lower portion of the layer. 

Example 1 

A mixture of poly(L-leucine) with sulfadiazine 
silver was dissolved in benzene to make a con- 
centration of 0.25g/dl). and poured into an alu- 
minum vessel having a nylon mesh previously set 
at a level of 1mm from the bottom. The polymer 
solution was, after only the surface was dried with 
warm wind, quenched at -30 *C. and subjected to 
freeze-drying under vacuum to obtain a sheet-mol- 
ded wound dressing. 

This wound dressing was gas-sterilized, and 
coated with a substance having good affinity to 
tissue in the same way as in Reference Example 2. 
Evaluation of this wound dressing was made in 6-8 
weeks age rats with the similar good results: Each 
rat was subjected to surgery in the dorsal region to 
create a full thickness skin defect Then the wound 
dressing was applied to it merely by light press 
over about 1 minute, with result of moderate adhe- 
sion, accordingly without allowing it to move. It 
demonstrated well hemostatic effect on such minor 
bleeding as oozing on the wound surface. At 2 and 
4 weeks were obtained histological findings show- 
ing good vital adhesion caused and development of 
new tissue abundant in capillaries in the lower 
portion of the layer. 

It will be evident that various modifications can 
be made to the described embodiments without 
departing from the scope of the present invention 
as defined by the claims. 

Claims 

1. A wound dressing of a por us layer structure 
having a good affinity to tissues of organisms 
comprising a first portion (3) being adapted to 
be placed on the wound surface (2) and a 
second portion (5) superimposed on the first 



portion (3), characterized by said first portion 
(3) having a reinforcing material embedded 
ther in, having pores of 20 to 500 urn in 
diameter, said pores having diameters which 
5 decrease from the wound surface (2) towards 

the second portion (5), and a thickness of 1 to 
10 mm; and said second portion (5) having 
pores of not more than 20 urn in diameter and 
a thickness of 0.5 to 5 urn. 

70 

2. The wound dressing claimed in claim 1, 
wherein said porous layer is made from a 
polyamino acid. 

15 3^ The wound dressing as claimed in claim 1, 
wherein said first portion (3) of said porous 
layer is made of a sponge. 

4. The wound dressing as claimed in claim 1, 
20 wherein said reinforcing material is flexible. ~ 

5. The wound dressing as claimed in claim 1, 
wherein the surface of said porous layer to be 
on the wound surface (2) is coated or impreg- 

25 nated with a substance having an affinity to 
tissues of organisms. 

6. A wound dressing of a porous layer structure 
having good affinity to tissues of organisms 
comprising a first portion being adapted to be 
placed on the wound surface and containing an 
antimicrobial agent in an amount of not more 
than 50 % by weight; and a second portion (5) 
superimposed on the first portion (3) and con- 

35 taining an antimicrobial agent in an amount of 
10 to 80% by weight; characterized by said 
first portion (3) having a reinforcing material 
embedded therein, having pores with a diam- 
eter of 20 to 500 urn, said pores having diam- 

40 eters which decrease from the wound surface 
(2) towards the second portion (5), and a thick- 
ness of 1 to 10 mm; and said second portion 
(5) having pores with a diameter of not more 
than 20 urn and a thickness of 0.5 to 5 urn. 

45 

7. The wound dressing as claimed in claim 6, 
wherein said porous layer is made from a 
polyamino acid. 

so & The wound dressing as claimed in claim 6, 
wherein said first portion (3) of said porous 
layer is made of a sponge. 

9. The wound dressing as claimed In claim 6, 
55 wherein said reinforcing material is flexible. 

10. The wound dressing as claimed in claim 6, 
wherein the surface of said porous layer to be 
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on the wound surface (2) is coated or impreg- 
nated with a substance having an affinity t 
tissues of organisms. 

11. The wound dressing as claimed in claim 6, 
wherein said antimicrobial agent is contained 
therein in combination with at least one thera- 
peutic agent 

PatentansprUche 

1. Wundverband aus einer porQsen Schichtstruk- 
tur mit einer guten AffinitSt gegenOber Gewe- 
ben von Organismen, umfassend einen ersten 
Bereich (3), welcher zur Auflage auf die Wund- 
oberflSche (2) angepaBt ist. und einen zweiten 
Bereich (5), welcher Uber dem ersten Bereich 
(3) angeordnet ist, dadurch gekennzelchnet 
dafl der erste Bereich (3) darin eingebettet ein 
VerstMrkungsmaterial aufweist Poren mit ei- 
nem Durchmesser von 20 bis 500 urn besitzt, 
wobei die Poren Durchmesser aufweisen, wel- 
che von der Wundoberf&che (2) zum zweiten 
Bereich (5) hin abnehmen, und eine Dicke von 
1 bis 10 mm besitzt; und der zweite Bereich 
(5) Poren mit einem Durchmesser von nicht 
mehr als 20 urn aufweist und eine Dicke von 
0,5 bis 5 urn besitzt 

2. Wundverband nach Anspruch 1 , wobei die po- 
rose Schicht aus einer Polyaminosflure herge- 
steltt ist. 

3. Wundverband nach Anspruch 1, wobei der er- 
ste Bereich (3) der porOsen Schicht aus einem 
Schwamm hergestellt ist. 

4. Wundverband nach Anspruch 1, wobei das 
VerstSrkungsmaterial flexibel ist. 

5. Wundverband nach Anspruch 1. wobei die 
OberflSche der portisen Schicht, welche auf 
die Wundoberfldche (2) kommt mit einer Sub- 
stanz. welche eine AffinitMt gegenQber Gewe- 
ben von Organismen besitzt, beschichtet Oder 
imprSgniert ist. 

6. Wundverband aus einer porSsen Schichtstruk- 
tur mit guter Affinitflt gegenOber Geweben von 
Organismen. umfassend einen ersten Bereich, 
welcher zur Auflage auf die WundoberflSche 
angepaBt ist und ein antimikrobielles Mittel in 
einer Menge von nicht mehr als 50 Gew.-% 
enthMtt; und einen zweiten Bereich (5), welcher 
Uber dem ersten Bereich (3) angeordnet ist 
und ein antimikrobielles Mittel in einer Meng 
von 10 bis 80 Gew.-% enthait, dadurch ge- 
kennzelchn t dafl der erste Bereich (3) darin 



eingebettet ein VerstMrkungsmaterial aufweist, 
Poren mit ein m Durchmesser von 20 bis 500 
urn besitzt, wobei di Poren Durchmesser auf- 
weisen, welche von der WundoberflMche (2) 
5 zum zweiten Bereich (5) hin abnehmen, und 

eine Dicke von 1 bis 10 mm besitzt; und dafl 
der zweite Bereich (5) Poren mit einem Durch- 
messer von micht mehr als 20 urn aufweist 
und eine Dicke von 0,5 bis 5 urn besitzt. 

10 

7. Wundverband nach Anspruch 6, wobei die po- 
rttse Schicht aus einer Polyaminosaure herge- 
stelH ist. 

76 8. Wundverband nach Anspruch 6, wobei der er- 
ste Bereich (3) der pordsen Schicht aus einem 
Schwamm hergestellt ist. 

9. Wundverband nach Anspruch 6, wobei das 
20 VerstMrkungsmaterial flexibel ist. 

10. Wundverband nach Anspruch 6, wobei die 
Oberfl&che der porttsen Schicht, welche auf 
die WundoberfUiche (2) kommt mit einer Sub- 

?s stanz, welche eine Afflnitfit gegenOber Gewe- 
ben von Organismen besitzt beschichtet oder 
imprSgniert ist. 

11. Wundverband nach Anspruch 6, wobei das an- 
$o timikrobielle Mittel darin in Kombination mit 

mindestens einem therapeutlschen Mittel ent- 
halten ist. 

Revendication* 

35 

1. Pansement ayant une structure h couche po- 
reuse, ayant une bonne affinity pour les tissus 
d'organismes, comprenant une premiere partie 
(3) adapt£e pour §tre plac6e sur la surface 

40 I6s6e (2) et une deuxidme partie (5) superpo- 

$6e sur la premiere partie (3), caract$ris$ en 
ce que cette premiere partie (3) comporte un 
matSriau de renforcement incorpord dans ceh 
le-ci, ayant des pores d'un diam§tre de 20 k 

46 500 urn, ces pores ayant un diam&tre dimi- 
nuant k partir de la surface I6s6e (2) vers la 
deux&me partie (5), et ayant une $paisseur de 
1 & 10 mm ; et la deuxidme partie (5) ayant 
des pores d'un diamdtre non supgrieur h 20 

so urn et une 6paisseur de 0.5 & 5 am. 

2. Pansement selon la revendication 1, dans le- 
quel la couche poreuse est r£alis£e en un 
poly(aminoacide). 

55 

3. Pansement selon la revendication 1, dans le- 
quel la premidre partie (3) de cett couche 
poreuse est r$alis£e en une sponge. 
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4. Pansement selon la revendication 1, dans te- 
quel le mat£riau de renforcement est souple. 

5. Pans merit selon la revendication 1, dans le- 
quel la surface de la couche poreuse destine s 
d §tre sur la surface I6s6e (2), est revfitue ou 
imprggn£e avec une substance ayant une affi- 
nity pour les tissus d'organismes. 

6. Pansement ayant une structure & couche po- w 
reuse, ayant une bonne affinity pour les tissus 
d'organismes, comprenant une premiere partie 
adapt^e pour &tre dispose sur la surface £- 

s^e. et contenant un agent antimicrobien seion 
une quantity non sup£rieure & 50 % en poids ; js 
et une deuxifcme partie (5) superpose sur fa 
premiere partie (3), et contenant un agent anti- 
microbien selon une quantity de 10 k 80 % en 
poids, caract£ris£ en ce que la premiere partie 
(3) comprend un mat£riau de renforcement 20 
incorpory dans celle-ci, et a des pores d'un 
diam&tre de 20 & 500 urn, ces pores ayant un 
diamfctre d£croissant & partir de la surface 
iys£e (2) vers la deuxidme partie (5), et une 
ypaisseur de 1 & 10 mm ; et la deuxfeme 25 
partie (5) comport© des pores d'un diamdtre 
non sup£rieur & 20 urn, et a une ypaisseur de 
0,5* 5 urn. 

7. Pansement selon la revendication 6, dans le- 00 
quel la couche poreuse est ryalisye en un 
poly(aminoacide). 

& Pansement selon la revendication 6, dans te- 
quel la premiere partie (3) de la couche poreu- 35 
se, est ryalisye en une yponge. 

9. Pansement selon la revendication 6, dans le- 
quel le matyriau de renforcement est souple. 

40 

10. Pansement Selon la revendication 6, dans le- 
quel la surface de la couche poreuse destine 
& §tre sur la surface tys6e (2), est revdtue ou 
imprygnye avec une substance ayant une affi- 
nity pour les tissus d'organismes. 46 

11. Pansement selon la revendication 6, dans le- 
quel I'agent antimicrobien est contenu dans 
celui-ci. en association avec au moins un agent 
thyrapeutique. *o 
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FIG. 1 
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